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1.  INTRODUCTION 

Bone  health  is  critical  for  optimal  performance  and  the  prevention  of  fractures  associated 
with  low  bone  density.  The  purpose  of  this  project  is  to  use  the  meta-analytic  approach  to 
examine  the  effects  of  exercise  on  bone  mineral  density  in  men  and  women.  The  specific 
aims  of  this  project  are  to  (1)  statistically  integrate  (meta-analyze)  existing  research  studies  to 
determine  the  overall  magnitude  and  direction  of  changes  in  bone  mineral  density  in  men  and 
women  as  a  result  of  resistance  and  endurance  type  exercise,  (2)  determine  the  effects  of 
potentially  confounding  variables  such  as  age,  gender,  and  training  program  characteristics 
on  changes  in  bone  mineral  density,  and  (3)  develop  an  annotated  literature  base  that  will  be 
made  available  to  military  personnel  interested  in  the  effects  of  resistance  and  endurance  type 
exercise  on  bone  mineral  density.  The  results  of  this  project  will  provide  the  Armed  Forces 
with  information  necessary  for  developing  appropriate  physical  training  programs  aimed  at 
(1)  improving  bone  health  of  young  men  and  women,  (2)  enhancing  military  readiness  by 
reducing  the  incidence  of  fracture  during  physically  intensive  training,  and  (3)  reducing  the 
incidence  of  osetoporosis  later  in  life. 

n.  BODY 

A.  Statement  of  Work 

Our  original  approved  statement  of  work  for  the  first  year  is  listed  in  the  table  below. 


Task 

Time  Line 

Task  Accomplished? 

Conduct  literature  search 

-  computer 

-  hand 

-  contact  experts  to  review  references 

Year  one 

Yes 

Copy,  classify,  relevant  studies 

Year  one 

Yes 

Develop,  refine,  modify  coding  sheet 

Year  one 

Yes 

Contact  experts  to  review  coding  sheets 

Year  one 

Yes 

Begin  coding  of  studies 

Year  one 

Yes 

As  described  below,  we  have  successfully  completed  all  tasks  as  originally  proposed  in 
our  approved  statement  of  work. 

1.  Conduct  literature  search  (computer,  hand,  contact  experts  to  review  reference 
listl.  We  have  conducted  and  successfully  completed  our  literature  search  according  to 
our  original  proposal.  Computer  searches  were  conducted  by  both  the  Principal 
Investigator  and  Research  Technician  using  the  following  databases;  (1)  Medline,  (2) 
Old  Med,  (3)  Current  Contents,  (4)  Sport  Discus,  and  Dissertation  Abstracts 
International.  Keywords  included  in  these  searches  included  various  combinations  of 
the  following:  exercise,  physical  fitness,  physical  activity,  weight  training,  resistance 
training,  resistance  exercise,  dynamic  resistance  exercise,  osteoporosis,  bone,  bone 
density,  bone  mineral  density,  bone  mineral  content,  bone  mass,  premenopausal, 
postmenopausal.  In  addition,  we  performed  hand  searches  of  the  following  journals: 
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Age  and  Ageing 

• 

Journal  of  Bone  and  Mineral 

American  Journal  of  Physical 

Research 

Medicine  and  Rehabilitation 

• 

Journal  of  Gerontology 

Archives  of  Physical  Medicine 

• 

Journal  of  Sports  Medicine  and 

&  Rehabilitation 

Physical  Fitness 

Bone 

• 

Journal  of  the  American 

British  Journal  of  Sports 

Geriatrics  Society 

Medicine 

• 

Journal  of  Women ’s  Health  & 

British  Medical  Journal 

Gender-Based  Medicine 

Calcified  Tissue  International 

• 

Lancet 

Clinical  Orthopaedics 

• 

Medicine  and  Science  in  Sports 

Clinics  in  Geriatric  Medicine 

&  Exercise 

European  Journal  of  Applied 

• 

New  England  Journal  of 

Physiology 

Medicine 

JAMA 

• 

Osteoporosis  International 

Journal  of  Aging  and  Physical 

• 

Research  Quarterly  for  Exercise 

Activity 

and  Sport 

Journal  of  Applied  Physiology 

• 

Scandinavian  Journal  of 

Journal  of  Bone  and  Joint 

Medicine  and  Science  in  Sport 

Surgery  (both  American  and 

British  publications) 

• 

Spine 

We  also  cross-referenced  from  the  bibliographies  of  review  and  original  articles.  Upon 
completion  of  the  above,  three  experts  on  exercise  and  bone  density  (Dr.  Charlotte 
Sanborn,  Dr.  David  Nichols,  Dr.  Christine  Snow)  reviewed  our  reference  list  for 
thoroughness  and  completeness.  While  we  originally  proposed  to  search  from  January 
1962  through  December  1997,  we  expanded  our  search  to  include  studies  through 
December  1998  in  order  to  be  more  thorough. 

2.  Copy,  classify,  relevant  studies.  A  total  of  3,141  titles  and  abstracts  were  identified 
and  reviewed  by  both  the  Principal  Investigator  and  Research  Technician.  From  the 
3,141  titles  and  abstracts  reviewed,  119  publications  were  still  deemed  eligible  for 
inclusion,  and  thus,  were  retrieved.  Both  the  Principal  Investigator  and  Research 
Technician  then  independently  reviewed  all  119  publications  to  see  if  they  met  the 
following  inclusion  criteria;  (1)  randomized  and  non-randomized  clinical  trials  dealing 
with  the  effects  of  aerobic  and/or  resistance  exercise  in  humans,  (2)  non-exercise  control 
group  included,  (3)  published  studies  in  the  English-language  literature  between  January 
1962  and  December  1998,  (4)  changes  in  bone  mineral  density  (regional,  total)  reported 
in  adults  ages  18  years  and  older.  Disagreements  between  the  Principal  Investigator  and 
Research  Technician  were  resolved  by  consensus.  From  the  119  publications  reviewed, 
14  were  excluded  because  of  an  inadequate  control  group  while  11  were  excluded 
because  it  did  not  appear  that  bone  mineral  density  was  assessed.  Thus,  94  publications 
met  our  criteria  for  inclusion.  However,  12  of  the  publications  included  the  same 
subjects  as  12  other  publications.  In  other  words,  duplicate  publications  were  produced 
from  12  studies.  Therefore,  in  order  to  avoid  duplication  in  our  coding,  we  extracted  the 
maximum  amount  of  information  possible  from  both  publications  (void  of  duplication) 
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but  only  counted  this  as  one  study.  Consequently,  82  studies  were  deemed  eligible  for 
coding.  Still,  another  six  studies  were  excluded  because  they  did  not  provide 
appropriate  bone  density  data  despite  our  request  for  such.  This  resulted  in  an 
approximate  7%  (6/82)  loss  to  our  inclusion  criteria.  Thus,  we  plan  to  code  76  studies. 

While  not  part  of  our  original  proposal,  we  have  made  available  via  the  Internet  the  94 
publications  that  met  our  inclusion  criteria.  These  may  be  found  at  the  following  website 
address:  http://www.niu.edu/knpe/research/kelley/exercise.html.  A  copy  of  these 
references  as  they  appear  on  the  Internet  can  also  be  found  in  the  Appendices  on  pages 
21-29. 


3.  Develop,  refine,  and  modify  coding  sheet/contact  experts  to  review  codin2  sheet. 
A  coding  sheet  that  could  hold  249  pieces  of  information  per  study  was  developed  in 
consultation  with  three  experts  on  exercise  and  bone  density  (Dr.  Charlotte  Sanborn,  Dr. 
David  Nichols,  Dr.  Christine  Snow)  (See  Appendices  on  pages  31-36).  One  of  the 
questions  raised  during  the  review  of  our  grant  was  the  approach  we  would  use  in  the 
calculation  of  our  primary  outcome.  While  not  part  of  our  original  proposal,  we  felt  it 
was  important  to  address  this  issue  prior  to  developing  our  coding  sheet.  We  then 
conducted  a  small  study  with  a  representative  sample  of  exercise  and  bone  studies  in 
order  to  compare  the  original  metric  (percent  change  in  bone  mineral  density)  to  the 
standardized  difference  approach.^^  We  found  no  difference  between  the  two  and 
suggested  that  the  original  metric  should  be  used  because  it  would  be  more  meaningful  to 
both  clinicians  and  researchers.  However,  during  the  pilot  testing  of  our  coding  sheet  we 
found  that  because  of  missing  variance  data,  use  of  the  original  metric  would  have 
resulted  in  the  exclusion  of  several  additional  studies  that  otherwise  met  our  inclusion 
criteria.  Therefore,  in  order  to  limit  our  percent  loss  that  met  our  inclusion  criteria,  the 
standardized  difference  approach  was  used  as  our  primary  outcome  measure. 

4.  Begin  coding  of  studies.  As  originally  indicated  in  our  statement  of  work,  we  have 
begun  the  coding  of  studies  and  are  scheduled  to  complete  the  coding  as  originally 
proposed.  We  have,  to  date,  coded  eight  studies.  Both  the  Principal  Investigator  and 
Research  Technician  are  coding  all  studies,  independent  of  each  other.  After 
approximately  every  eight  studies,  the  Principal  Investigator  and  Research  Technician 
compare  codebooks  for  accuracy  and  consistency.  Any  discrepancies  are  resolved  by 
consensus. 

5.  Other.  Despite  the  fact  that  we  are  only  in  the  first  year  of  this  study,  we  have 
completed  one  unpublished  study  (currently  under  review  in  a  refereed  journal)  dealing 
with  the  effects  of  exercise  on  bone  mineral  density  in  men.  A  total  of  26  effect  sizes 
(ES)  representing  225  subjects  from  eight  studies  met  the  criteria  for  inclusion.'  Small  but 
statistically  significant  ES  changes  were  found  when  bone  mineral  density  sites  assessed 
were  specific  to  the  sites  loaded  during  exercise  (ES  =  0.213,  95%  bootstrap  confidence 
interval  (BCI)  =  0.007  to  0.452).  Moderate  and  statistically  significant  ES  changes  were 
found  for  older  (>  31  years)  but  not  younger  (<  31  years)  adults,  with  differences 
between  groups  statistically  significant  (p  =  0.04).  Moderate  to  large  ES  changes  were 
observed  at  the  femur,  lumbar,  and  os  calcis  sites  in  older  men.  The  results  of  this  study 
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suggest  that  site-specific  exercise  increases  and  helps  maintain  bone  mineral  density  at 
the  femur,  lumbar,  and  os  calcis  sites  in  older  men. 

m.  KEY  RESEARCH  ACCOMPLISHMENTS 

•  Completed  literature  search 

•  All  relevant  studies  copied  and  classified 

•  Code  book  and  instructions  developed 

•  Completed  study  dealing  with  the  effects  of  exercise  on  bone  mineral  density  in  men 

IV.  REPORTABLE  OUTCOMES 

•  Exercise  and  bone  mineral  density  references  posted  on  the  Internet 
(http:/Avww.  niu.  edu/knpe/research/kelley.  htmJ) 

•  Abstract  completed  on  the  use  of  the  original  metric  versus  standardized  effect  size  (see 
Appendices  on  pages  37-38) 

•  Applied  and  approved  for  continued  funding  from  the  Department  of  Defense  (United 
States  Army)  in  order  to  compare  exercise  and  bone  density  data  using  summary  versus 
individual  patient  data 

•  Manuscript  submitted  on  the  effects  of  exercise  on  bone  mineral  density  in  men 

V.  CONCLUSIONS 

A.  Importance  of  Completed  Research 

Low  bone  density  is  a  major  public  health  problem.  Unfortunately,  the  effects  of 
exercise  on  bone  mineral  density  are  not  well  established.  Our  development  of  an 
annotated  literature  base  that  is  easily  accessible  on  the  Internet  is  important  because  it 
provides  clinicians  and  researchers  with  the  opportunity  to  quickly  identify  studies 
dealing  with  the  effects  of  exercise  on  bone  mineral  density.  Clinicians  and  researchers 
may  then  retrieve  and  review  these  studies  and  form  their  own  opinion  as  to  the  effects 
of  exercise  on  bone  mineral  density.  In  addition,  access  to  these  studies  provides 
researchers  with  the  opportunity  to  identify  areas  in  which  additional  investigation 
appears  warranted. 

The  use  of  the  original  metric  versus  standardized  effect  size  for  calculating  primary 
outcomes  in  meta-anal3dic  research  has  been  controversial.  Our  small  study  has 
demonstrated  that  when  calculating  bone  mineral  density  outcomes,  both  yield  similar 
results.^^  Thus,  it  would  seem  appropriate  that  the  original  metric  (percent  change  in 
bone  mineral  density)  be  used  when  calculating  primary  outcomes  as  long  as  one  does 
not  exclude  studies  that  meet  the  established  inclusion  criteria.  However,  if  the  latter 
were  the  case,  use  of  the  standardized  effect  size  would  be  more  appropriate  in  order  to 
minimize  the  number  of  studies  that  would  have  to  be  excluded  from  the  analysis. 

The  results  of  our  study  on  exercise  and  bone  density  in  men  suggest  that  site-specific 
exercise  improves  bone  mineral  density  in  older  men.  These  results  also  support  the 
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notion  that  changes  in  bone  mineral  density  are  specific  to  the  sites  loaded  during  the 
exercise.  These  findings  are  important  given  the  health-care  consequences  of  low  bone 
mineral  density  in  men.  In  addition,  the  fact  that  exercise  is  an  inexpensive, 
nonpharmacologic  approach  that  is  available  to  most  of  the  general  public  makes  this 
form  of  treatment  particularly  appealing,  especially  given  the  other  physiological  and 
psychological  benefits  that  may  be  derived  from  participation  in  such.  The  fact  that 
little  change  was  seen  in  bone  mineral  density  among  younger  subjects  may  be  the 
result  of  subjects  already  possessing  optimal  levels  of  bone  mineral  density  and/or  the 
fact  that  the  loss  of  bone  mineral  density  generally  occurs  during  the  later  versus 
younger  years.  In  addition,  it  may  also  be  that  more  subjects  in  the  older  group  had 
been  sedentary  for  a  longer  period  of  time.  Irregardless,  we  believe  that  site-specific 
exercise  should  almost  always  be  recommended  for  younger  people  in  order  to  develop 
as  much  bone  mineral  density  as  possible  during  the  younger  years  so  that  greater  bone 
mineral  density  is  present  when  and  if  age-related  declines  in  bone  mineral  density  take 
place. 

B.  Suggestions  For  Future  Work 

One  of  the  common  problems  when  conducting  meta-analytic  research  is  the  issue  of 
missing  data.  This  may  include  both  primary  outcome  data  (changes  in  bone  mineral 
density)  and  secondary  data  (for  example,  changes  in  percent  body  fat).  Given  our 
inclusion  criteria,  the  absence  of  primary  outcome  data  would  only  be  a  function  of  a 
lack  of  reporting  while  the  absence  of  secondary  outcome  data  could  be  the  result  of 
either  an  absence  of  reporting  or  the  fact  that  a  particular  variable  was  not  assessed  in 
the  study.  While  several  different  methods  of  data  imputation  are  available,  we  are  not 
comfortable  with  the  creation  of  “artificial”  data.  Ideally,  requesting  both  missing 
primary  and  secondary  outcome  data  from  the  original  authors  would  be  the  ideal. 
However,  the  retrieval  of  such  information  from  the  original  authors  would  constitute  a 
significant  amount  of  time  and  effort  on  their  part.  Therefore,  we  limited  our  queries  in 
this  study  to  only  those  data  having  to  do  with  missing  primary  outcomes,  in  this  case, 
bone  mineral  density  data  (sample  sizes,  means,  and  standard  deviations),  in  order  to 
maximize  our  responses  to  our  data  requests.  We  believe  that  requesting  additional  data 
beyond  this  would  have  decreased  our  response  rate.  In  fact,  we  were  encouraged  by 
the  small  percentage  of  studies  (approximately  7%)  that  we  were  not  able  to  include 
because  of  the  inability  to  obtain  missing  primary  outcome  data.  The  former 
notwithstanding,  we  would  suggest  that  in  the  future  original  investigators  be 
compensated  for  the  retrieval  of  information  beyond  primary  outcome  data.  This  will 
enhance  our  ability  to  examine  potential  confounders  when  examining  the  effects  of 
exercise  on  bone  mineral  density. 

The  generation  of  valid  and  reliable  information  through  research  is  important. 
However,  anyone’s  research  is  of  little  value  if  people  don’t  utilize  it.  One  of  the  major 
problems  that  we  find  across  all  research  domains  is  the  gap  between  research  and 
practice.  One  of  the  ways  that  we  may  be  able  to  narrow  this  gap  is  by  providing 
information  via  the  Internet.  For  example,  during  the  first  year  of  this  proposal  we  have 
provided  references  via  the  Internet  to  anyone  interested  in  the  effects  of  exercise  on 
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bone  mineral  density.  While  we  believe  that  this  is  valuable,  the  ability  to  have  Internet 
access  to  the  data  from  our  original  coding  sheet  would  empower  clinicians  and 
researchers  to  quickly  and  efficiently  conduct  their  own  meta-analysis  based  on  their 
own  needs.  This  could  be  accomplished  by  simply  allowing  individuals  to  download 
the  data  into  one  of  their  own  statistical  packages  and/or  allowing  one  to  conduct 
statistical  analyses  as  the  data  appear  on  the  Internet. 

It  has  recently  been  suggested  that  individual  patient  data  versus  summary  data  may 
provide  the  most  reliable  means  of  combining  information  from  similar  clinical  trials.^® 
To  date,  no  meta-analysis  exists  using  individual  patient  data  to  examine  the  effects  of 
exercise  on  bone  mineral  density.  It  is  important  to  identify  the  feasibility  of  using 
individual  patient  data  as  well  as  whether  results  differ  between  the  use  of  summary 
versus  individual  patient  data. 

C.  So  What? 

Our  work  to  date  suggests  that  exercise  helps  to  increase  and  maintain  bone  mineral 
density  in  older  (>3 1  years  of  age)  men.  However,  exercise  across  all  groups  of  men  is 
important. 
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249  Mode(s) _ mode  of  training:  coded  as  walking  (W)  Jogging  (J),  cycling  (C),  swiinming  (S),  aerobic  dance  (AD),  stair  climbing  (SC), 

250  Compliance _ %  of  exercise  sessions  that  subjects  attended _ 

251  Compliance-SD _ standard  deviation  for  %  of  exercise  sessions  that  subjects  attended _ 

252  Code  Time _ Time  it  took  to  code  study _ 

253  Date  Coded  Date  study  was  coded  _ 
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1  ^  89  metric  versus  standardized  difference 

FOR  ^TA-ANALYSIS  OF  BONE  DENSITY  STUDIES 

Kelley  e-mail:  gkcUey(8niu.edu,  Northern 
Uhnou  Uoivereity,  De  Kalb,  IL 

The  pu^  of  thin  atudy  waa  to  compare  the  uae  of  the  common  metric  verroa 
ataodardized  difference  effect  tize  for  pooling  results  from  a  sample  of  controlled 
trials  examnmg  the  effects  of  exercise  on  bone  density  at  tbe  hip  in  postmenopausal 
women.  The  mMt  commonly  reported  metric  {percent  change)  was  compared  to 
the  stMdtfdized  difference  effect  ske.  A  total  of  13  values  were  included  in  the 
•  ^  fixed-effects  model,  common  metric  (CM-T)  effect  sise  showed  an 

increase  of  0.36  percent  (95  percent  confidence  interval  =  -0.09  to  0.81).  Rom  a 
“  considered  a  "sroall”  effect.  The  standardized  approach 
«  (95  percent  confidence  interval  =.  0.02 

to  0.38).  Tbs  IS  alM  considered  a  "amall"  effect.  No  significant  heterogeneity  (Q) 
n"  common  metric  or  standardized  results  (common  metric, 

W  =18.80,  p  «  0.09,  standardized  difference,  Q  =  13.61,  p  t=  0.33).  Fbr  this  set  of 
studies,  the  iise  of  either  the  most  commonly  reported  metric  (percent  change)  or 
the  standardized  effect  sue  produced  simitar  results.  This  is  evidence  to  support 
recommending  the  use  of  the  commonly  reported  metric  when  studies  included  in  a 
meu-analysis  report  outcomes  in  the  same  metric.  For  clinicians  and  researchers, 
use  of  the  common  metric  will  be  more  clinically  meaningful  and  will  enhance  in- 
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1190  CONTENT  OP  EXERCISE  UNDERGRAD- 

StSSeS  THE  SOUTHEASTERN  UNITED 

K.Wood  Woeber  and  Amy  Wheat.  Exercise  and  Sports  Science,  The 
Umv-rsity  of  South  Carolina,  Aiken,  SC  29801 

The  undergraduate  curricula  of  60  exercise  science  programs  within  47  institutions 
oMiigher  the  southeastern  United  States  (AL,  FL,  GA, 

KY,  L^MS,  NC,  SC,  TN,  and  VA),  were  reviewed  for  content.  They  were  then 
rompan^  to  tbe  minimum  educational  guidelines  recommended  by  the  Southeast 
‘I'®  American  College  of  Sports  Medicine  in  January  of  1998. 
bul  etins,  internet  web  pages,  faxed  materiab  and  phone  calls  were 
utiliz^to  evaluate  each  program.  A  broad  definition  of  each  content  area  was 
^eptM  for  meeting  the  guidelines.  The  most  frequently  met  content  areas  by 
the  university  exercise  science  programs  were  Physiology  of  Exercise  (9895),  Ki- 
nwtolo^  Md/or  Biomechanics  (98%),  and  Anatomy  and  Physiology  (9095).  In 
wntrast.  Behavior  Change  and  Exercise  Leadership,  both  at  33%,  were  the  areas 
least  often  met  by  th^  programs.  Others  which  fell  in  between  were  Exercise  TVat- 
mg/AMasmjmt  (83%).  Exercise  Prescription  (75%),  Practicum  Experience  (73%), 

Nutrition  (65%),  Athletic  TVaining 
^  programs  appear  to  meet  most  of  the  South- 

ewt  ACSM  curricular  content  guidelines  but  no  program  met  all  of  the  criteria. 

Cforamon  content  areas  in  exercise  science  wiU  help  insure  greater  standardisation 
of  competencies  for  undergraduate  majors,  as  weU  as  assist  in  the  possible  pursuit 
of  licence  for  individuals  in  this  field.  As  movement  is  made  in  these  directions, 
clearer  definition  of  the  content  areas  will  need  to  be  made  and  a  better  ability  to 
sasess  quality  of  program  content  will  be  necessary. 


E-27  POSTER  CARDIORESPIRATORY  & 
MUSCULOSKELETAL  EVALUATION 

1191  exercise  capacity  and  cardiac  autonomic  function  in 
RECENT  KIDNEY  A  KIDNEY-PANCREAS  TRANSPLANT  RECIPIENTS 
P.  Cowan.  D.K.  Hathswsy,  R.  Kreider,  FACSM.  J.  Sobcmian,  P.  Jordan,  M.N, 
Wiclu.  K.  Engichardl.  A.K.  Cashion,  J.  Milstead  &  A.O.  Gaber.  Colleges  of 
.  Nursing  &  Medicine.  U.  of  Tennessee  -  Memphis,  Memphis.  TN  38 163 

rhis  rtudy  Identified  the  exercise  capacity  of  kidney  (K)  and  kidney-pancreas  (KP) 
transplant  i^.prents  and  examined  the  relationship  between  exercise  capacity  (peak 
relative  VO,)  and  cardiac  autonomic  function  (CAF).  Between  6  to  16  weeks  post- 
trsnspltot  subjects  completed  a  maximal  cardiopulmonary  exercise  tolerance  test  (ETT) 
using  the  Branching  protocol  and  performed  evoked  CAF  tests  including  valsalva  fVR)  and 
iinus  irrhylhrnia  (SA).  Subjects  (n-27)  were  predominantly  male  (67%).  African 
Ainencan  (7^/.),  received  hemodialysis  prior  to  transplantation  (81%).  never  had  diabetes 
(n-59/.),  and  were  43^*10.2  (meaniS.D.)  years  old  (range  19-60  years).  Peak  relative 
mlAg/mm  and  ranged  from  29-60%  of  age  predicted  maximum  with 
V^Towumngat  13.l±3.4  ml/kg/min(8l%ofpeak  VO,).  No  significant  difTcrence  in 
reJative  VO,  existed  between  transplant  groups  (p-0.l8).  Non-diabctics  receiving  a  K 
in- 16).  diabetics  who  received  a  fCP  (n-6).  and  diabetica  who  received  only  a  K  (n-5)  had 
relative  VO,  Iml/k^ /oin)  of  17.2±3.5. 15.I±2.2.  and  13.5*4.8  (meintS.D.).  respectively, 
clinically,  four  of  the  six  KP  transplant  recipients  (67%)  exhibited  early  positive  ETT  for 
myocardial  ischemia  at  this  time.  Three  had  undergone  cardiac  catheterization  less  than  6 
months  prior  to  traiisplanution  with  one  requiring  coronary  artery  bypass  surgery  (CABG) 
on  vessel,  while  a  second  was  found  to  have  a  40%  occlusion  of  one  vessel  and  the  third 
subject  s  previous  CABG  was  deemed  patent.  Peak  VO,  was  positively  related  to  btuh  VR 
ir-0.44.  p<  0  05)  and  SA  (r-0.21.  p<0.05).  The  exercise  capacity  of  K  and  KP  transplant 
recipients  was  lower  than  previously  reported  in  the  literature.  These  results  emphasize  the 
accelerated  arteriosclerotic  process  that  occurs  with  diabetes  and  the  importance  of 
maximal  ETT  for  transplant  recipients  entering  exercise  program  to  detect  myocardial 
ischemia  and  to  prescribe  exercise  below  VANT. 

Supported  in  part  by  ITNS/Fujisawa  grant. 


^  ^  ^  ^''^^MOMBTBR.Pt  ATPORM  FOR  THE 

IfrfuS  AND^EDIUS  GLUTEUS  MAX- 

R  Haueeien,  S.  Nadler,  FACSM,  G.  Malanga,  FACSM,  B.  Price,  T. 

B  P*^”*’**-  UMDNJ-Departmeot  of  Physical  Medicine  and 

Rehabilitatloa  and  Kessler  Sports  Institute 
(Sponsor:  S.  Nadler,  FACSM) 

endurance,  and  firing  patterns  have  been  demon¬ 
strated  in  t^  glutei  of  Individuals  with  various  iiy'uries  and  conditions.  The  mea¬ 
surement  of  strength  m  the  gluteus  maximus  and  mediua;  however,  is  difficult  to 
accurat^  by  physical  examination.  Presently,  a  standardised  technique 
to  ob^ively  measure  muscle  strength  of  these  muscles  has  not  been  avmlable: 
Uerefore,  to  ^paratus  to  perform  such  measurements  was  developed.  A  Chaiil- 
ton  Model  CSD500  Strength  Dynamometer  was  attached  to  a  specially  designed 
adjustable  platform.  The  objective  of  this  study  was  to  assess  the  reliability  of 
tbe  dynamometer-platform  in  the  measurement  of  proximal  muscle  strength.  Thn 
subj^  25-35)  had  the  strength  of  their  gluteus  maximus  and  medios  as- 
with  tfiw  dfioe.  One  week  later,  the  same  subjects  were  retested,  with 
the  evaluator  blinded  to  the  initial  results.  In  both  the  test  and  retest,  average 
and  maximum  values  of  strength  were  calculated  for  each  muscle.  Reliability  bf 
the  device  was  assessed  by  computing  the  test-retest  correlations  of  the  muscle 
strength  measures.  The  correlation  coefficients  for  the  calculated  strengths  of  the 
gluteus  medmi  and  maximus  muscles  were  greater  than  0.96  for  all  measures.  This 
appvatus  hto  been  found  to  reUably  measure  hip  girdle  strength  and  may  be  a 
clinically  useful  tool  in  the  evaluation  of  muscloskelctal  injury. 


1  1  93  ™  FUNCTION  DURING  TWO  MODES  OF  LOWEP 

TIEN^^IT^  exercise  IN  CARDIAC  REHABILITATION  PA¬ 
DS  Tanabochia,  M  Magijo,  DL  Petersen,  and  DC  Dolny.  Gritmto  Medi 
Center,  Moscow,  ID  83843. 

Eight  ^e  wdiac  rehabUitation  (CR)  patients  (age  *=  66±7  yr)  were  evaluated  or.  seiv 
wale  days  for  vimlrirolai  function  during  10  min  of  exercise  at  53±7  W  on  a  semi- 
“  ^"'"‘•dnetic  (OMK),  a  bilateral,  concentric- 
S  rtAlr  rtepping  ergometer.  Measures  of  heart 

wi^  c*crti<m  (RPE),  angina,  and  dyspnea 

were  recorded  at  ud  during  the  final  minute  of  exercise,  2-D  echocardiograp^  es- 
tirnates  of  venirlrrelar  dimensions  (ESV.  EDV,  EF).  and  Doppler  measurre  of  transStral 
and  aomc  blood  flow  (SV.  Q,  VTI,  E,A,  E/A,  VTIe,  VTIa,  LVOT.  and  LVOT-VTI)  were 

r*  ‘ r  !“*  ^  “o  •‘gnfficant  difference, 

tvrvr  Doppler  parameters  except  for  a  greater  (P<0.05) 

^P<0  0s7hR  intio  ”  nnln  ^  combbrf  with  a  lower 

(P<0T)S)  HR  (103±9  vs  110*11  bpm)  during  OMK  exercise.  Total  peripheral  resistance 
te^ed  to  be  lower  during  OMK.  RPE.  angina,  and  dyspnea  ratinp  were  similar  ft^th 

fubtnaximal  workloads  the 

OMK  pwida  a  potential  advantage  over  SRC  in  terms  of  HR  and  SV  response.  The 
l^r  HR  and  greater  SV  during  OMK  exercise  may  be  a  rewlt  of  difference.  U  lower 
extremity  motion  a-,J  blood  flow  between  SRC  and  OMK. 


1194  tracing  hospitalized  patients  with  chest  pain  via 

EXERCISE  TESTING;  ROLE  OF  PARAMEDICAL  PERSONNEL 
D.  McCollora.  M.Ross,  S.  Compton,  M.  White,  B.A.  Franklin.  William 
Beaumont  Hospital,  Royal  Oit  MI  (Sponsor  B.A.Fianklin,  FACSM) 

Exercise  testing  is  being  mcreasingly  used  to  guide  tfie  management  of  patienis 
(pts)  presenting  to  the  Emergency  Center  (EQ  with  chest  pain  (CP)  to  rule  out 
acute  myocardial  infarction  (MI)  and  facilitate  an  accelerated  hospital  discharge. 

The  purpose  of  the  study  was  to  retrospectively  review  the  outcomes  of  such 
testing,  with  specific  reference  to  pt  characteristics,  results,  and  the  safety  of 
exercise  testing  by  non-physician  personnel.  Between  1996-1998  1093  pti 
presents  to  our  EC  with  CP.  Of  these,  752  (388  i*SD  age  -  46.9*13.8  yrs; 

26A  9,  x±SD  age  -  52.0*13.1)  underwent  a  progressive  exercise  test,  with  or 
without  concomitant  myocardial  perfUsion  imaging  (MPI),  after  ruling  out  for 
acute  ^  via  serial  ECGs  and  cardiac  enzymes.  Only  40  of  the  752  pts  (5%)  had 
a  cardiac  history.  Usiiig  a  modified/conventional  Bruce  protocol,  the  average  pt 
exercised  for  9.3*3.0  min.  achieving  90.4*1 1.9%  of  the  age-predicted  HRmax. 
Seventy  four  pts  (9.8%)  experienced  angina,  but  only  15  (20%)  had  the  test  ~ 
terminated  due  to  symptoms.  ECO  analyses  revealed  that  679  (90.3%)  were 
nomwl  (i.e.,  STKlmm).  43  (5.7%)  were  equivocal,  and  30  (4%)  were  abnormal. 

Of  Aosc  pts  who  underwent  MPI,  only  46  (6.1%)  demonstrated  a  reversible 
pcrfiision  defect.  Duke  scores  were  calculated  on  692  pts:  388  (56.1%),  295 
(42.6%),  and  9  (1.3%)  were  classified  u  low,  intemiediate,  and  high  risk, 
respectively.  Of  the  752  pta('only  1  non-fatal  complication  occurred  (0.13%)! 
Seventy-four  pts  (9.8%)  underwent  ftrrther  observation.  Conclusion:  Selected  pts 
admitted  for  CP  can  be  safely  exercise  tested  by  trained  health  care  providers.  The 
results  are  helpful  in  triaging  pts  for  additional  interventions  or  early  discharge. 


